Frontal sinus fractures typically occur as a result of direct facial trauma. The fracture may cause significant swelling and hematoma at the site of injury, which makes it difficult for palpation of the bony outer table. The authors describe a patient with a frontal sinus fracture. The sonographic findings were confirmed by facial computed tomography. Following reconstructive surgery, ultrasound demonstrated successful reduction and surgical fixation of the fracture fragment.
A healthy 28-year-old man received a direct blow to the right supraorbital ridge while playing football. He described moderate epistaxis immediately following the injury and noted swelling and tenderness above his right eye. He denied any loss of consciousness, visual disturbances or any neurological deficit. Facial exam revealed swelling, tenderness, and subcutaneous emphysema over the right frontal forehead at and above the supraorbital ridge. Abrasion and contusion were noted in the center of his forehead. No blood or cerebrospinal drainage was noted from the nares. Neurological exam was within normal limits, as was the remainder of the physical exam. The extent of induration made palpation of bony structures difficult, but a frontal sinus fracture was suspected.
Sonography was performed using an Acuson 128XP (Mountain View, CA) with a 7.0 MHz linear array transducer. Images were obtained in both the transverse and longitudinal planes to help delineate the frontal sinus anatomy. Sonographic images were first taken from an untraumatized area superior to the area of suspected fracture (Fig. 1 ). The transducer was then gradually moved inferiorly to delineate a fractured anterior table (Fig. 2 ). Both images revealed the anterior table of the frontal sinus. In Figure 1 , the anterior table is intact; in Figure 2 , the anterior table is fractured and depressed along a 14.4-mm area.
A diagnostic computed tomography (CT) scan of the paranasal sinuses and orbits was performed and confirmed the presence of a comminuted right frontal sinus fracture ( Fig. 3 ). Air fluid levels were present within the frontal sinus, and subcutaneous emphysema was seen in the soft tissue overlying this area. The fracture communicated with the left frontal sinus through a fracture of the interseptum. The inner table of the frontal sinus was intact, and there was no evidence of cerebral contusion. The CT scan displayed both in both frontal and maxillary sinuses. By day 7, the swelling had diminished and the patient underwent operative management and elevation of the anterior frontal table. Because of bony comminution, titanium mesh was used to provide a matrix for the fragmented bony segments. A postoperative sonogram revealed satisfac-tory reconstruction of the anterior frontal curvature (Fig. 4 ).
Discussion
To our knowledge, this is the first reported case of a diagnosis of acute frontal sinus fracture with sonography. In emergency medicine, sonography is being shown to have many clinical applications relating to trauma, cardiac resuscitation, vascular occlusion or aneurysm, suspected ectopic pregnancy, hydronephrosis, biliary scanning, and small-parts scanning. [1] [2] [3] [4] [5] Musculoskeletal sonography is evolving as a viable alternative to more expensive imaging techniques such as magnetic resonance imaging and CT. The use of ultrasound in evaluating the musculoskeletal system includes evaluating rotator cuffs, carpal tunnels, Achilles tendons, joint effusions, foreign bodies, cellulitis, and subperiosteal abscesses, as well as guidance of interventional procedures. 6 The images in this case were obtained at the bedside with little discomfort to the patient and without the risk of ionizing radiation. The information was specific and clearly corresponded with findings on computerized tomography, although this ultrasound study did not show the detailed anatomy of the ethmoid and sphenoid sinus. CT remains the gold standard in the diagnosis and management of acute facial fractures. For rapid screening, ultrasound may be an efficient modality for investigating potential superficial bone injuries following trauma.
